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NIPPON DATA(the National Integrated Project for Prospective Observation of 










NIPPON DATA 80では、 19年間追跡のエンドポイント評価指標は死亡であり、死亡とベ
ースライン時の検査所見との関連付けは Coxの比例ハザードモ子、ルで行った。まず危険
因子xを持っている個人の生存確率を推定した。 Cox比例ハザードモデルの下では、要因
xを持っている人の時間tにおける生存確率S(t:x)は、 S(t:x) = [So (t)]叫(向で与えられる。
ここで、 So(t)は、基準ハザードに対応する生存率で、ある。更に、集団での要因の平均Xを















1980年から 1999年までの 19年間に、事故等の外因死を除くと、 1，859人が死亡し、 1，000






















であり(血圧:J Hum Hypertens 2003; 17:851-857、コレステロール:J Intern Med 2003; 253: 
169-180、喫'煙:Stroke 2004; 35: 1836-41、耐精能:厚生の指標2004;51(2): 10-16、日常生
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るに最も適している。なお、 NIPPONDATAは NationalIntegrated Project for Prospective 
Observation of Non--communicable Disease And its Trends in the Agedの略称であり、 1980
年の循環器基礎調査対象者の追跡調査である NIPPONDATA 80と1990年の循環器基礎調査対象者
の追跡調査である NIPPONDATA 90とがある。




NIPPON DATA 80では、 19年間追跡のエンドポイント評価指標は死亡であり、死亡とベ スラ
イン時の要因との関連付けは Cox比例ハザードモデ、ルで、行った。ベースライン時に要因xを持っ
ている個人の死亡確率を求めるために、まず生存確率を推定した。 Cox比例ハザード、モデ、ルの下
では、要因xを持っている人の時間tにおける生存確率S(t:x)は、 S(t:x) = [So (t)]叫{向で与え
られる。ここで、 So(t)は、基準ハザードに対応する生存率である。更に、集団での要因の平均王










全死亡では 160mg/dlをカットオフとする二区分に分割した。この 110および 160の選択は、脳卒
中、冠動脈心疾患、全死亡率に及ぼす随時血糖値の有意性の予備的検討に基づいて考慮された。
以下に、 10年以内の死亡率の具体的計算方法を、男性における冠動脈心疾息死亡を例として示
す。ベースライン時の要因である年齢 (age)、収縮期血圧 (sbp)、総コレステロール (tc)、随時
???
?
血糖値 160以上の有無 (bsc)、喫煙の有無 (smkc)の回帰係数8は、。=(0. 1022， 0.0101， 0.0115， 
O. 9836， o.3085)と推定された(表 2)。随時血糖値 160以上の有無と喫煙の有無は、有は l、無は
0の二値データである。更に、対象集団での各要因の平均(age，sbp，tc，bsc，smkc)=(50. 70， 138.57， 
185.97， 0.059， 0.630)であり、この集団平均に対応する生存確率は、追跡 10年時点での生存率
は0.9972と推定された(表 1)。従って、ある与えられた要因x= (age，sbp，tc，bsc，smkc)を持つ
人の追跡 10年時点の生存率は、
S (10 : x)= (0.99725)lexp(0.1022(age-50.10)+0.0101(SbP-138.51)+ 0.0115(IC-185.91)+ 0.9836(bsc-0.059)+ 0則的mk叫 .630)1を計算
すれば求められる。追跡 10年内での死亡率は、従って、 I-S(10:x)である。
例えば、年齢65歳、収縮期血圧 170、総コレステロール230、随時血糖 160以上、非喫煙、の人
の 10年生存率を求めるならば、 age=65， sbp=17o， tc=23O， bsc=L smkc=Oを代入して、
S (10 : x)= (0. 99725)[exp(0.1022(65-50.10)+0.0101(110-138.51)+ 0訓 15(230-185.91)+0.9836(1-0.059)+ 0.3085(0・0.630))J= 0.945、
従って、 10年以内の死亡率I-S(10:x)は5.55%となる。
【結果1
1980年から 1999年までの 19年間に、外死因を除く全死亡は 1，859人観測され、 1，000人年対
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年齢 0.11025 O. 11996 
収縮期血圧 0.00450 0.00378 
喫煙禁煙 0.22597 0.08739 
ト 20本 O. 37519 0.23202 
21本以上 O. 58266 0.68348 
随時血糖値 160mg/dl以上の有無S 0.27979 0.27600 
心電図軽度異常 0.20966 O. 12753 














0.01310 0.01513 0.01014 0.00769 
-0.00341 -0.00208 0.01148 0.00190 
0.26121 0.47846 
0.98363 1.01345 










NIPPON DATA 80 Research Group (Okayama A.) : Impact of elevated blood pressure on 
mortality from al causes， cardiovascular diseases， heart disease and stroke among 






















図最大血圧 (SBP)120 mmHgかつ最小血圧(DBP) <80 mmHgを基準として男性 (A)および女性 (B)
で各群の対象者の有病率(折れ線グラフ)および過剰死亡割合(棒グラフ)を示した。 (1:SBP< 120 
mmHg and DBP<80 mmHg， 1:SBP<130 mmHg and DBP < 85 mmHg， 11: SBP<140 mmHgかっ
DBP<90 mmHg， IV:SBP<160 mmHgかつ DBP<100mmHg， V:SBP<180 mmHgかつDBP<110
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2003; 57: 669-673. 
【目 的】我が国における喫煙とがん、肺がんとの関係を、全国的な前向き研究で明らかにしたもの
は平山ら1)による厚生省コホート研究しかなく、他の研究によりこの関係を示すデータはなかった。












Table2 Morlalily fr。皿同n田~田0困ng babil 
s田okers
can田rsite Don-s皿okers ex-s皿okers 10101(3) -20 cig/day 21-40 cig/doy 41-cig/day 
AII剖le.:
Male 
No ofdealhs 48 67 230 150 70 10 
Morlalily(l) 335 423 543 515 586 551 
Relalive risk(2) 1.00 1.17(0.80-1.70) 1.62 1.39(0.99-1.93) 1.77(1.21・2.58) 1.70(0.85-3.40) 
PAF(%) 29.5 10.0 13.0 6.5 
Female 
No ofdealh. 205 5 23 22 1 。
Morlalily(l) 247 170 268 275 134 
Relalive risk(2) 1∞ 0.79(0.32-1.94) 1.09 1.15(0.73-1.81) 0.75(0.10.5.45) 
主主坐i 2.7 2.8 -0.05 
Lung: 
Male 
No ofdealhs 3 自 68 40 24 4 
Mortnlily( 1 ) 23 51 15M 129 225 221 
RelaUve risk(2) 1.00 2.35(0.62-8.91) 6.76 5.99(1.84-19.51) 11.16(3.31-37.66) 13.10(2.88-59.70) 
PAF(%) 42.9 23.3 16.5 3.1 
Fe田ale
No ofdealhs 20 。 7 6 。
Mortalily(l) 24 88 目。 134 
Relalive r1sk(2) 1.00 3.67 3.40(1.29・8.93) 10.25(1.19・88.26)
PAF(%) 7.1 6.3 0.8 
(l)Rateil∞，Ope田町・yearsadj田tedfor age acc田創刊10the person-y，回rdistribulion of Ihe entire cohorl 
(2)Relative risk and 95% confiden田 inlerval.adjusled for oge， body ma田 index，pla問。hesidenceand alcohol drinking h.bit 
(3)Relative ri.k w回 noladjusled for body皿a田 index，pla情。f田sidenceor alcohol drinking habil 





























Okamura T， Kadowaki T， Hayakawa T， etal. What cause ofmortality can we predict by 






欠損のある460人を除外した 10，086人を 1994年まで追跡した。途中追跡不能となった 870人を
除く、男性 4，035人、女性 5，181人を解析対象とした。ベースライン時の総コレステロール値


















0.93 (0.35， 2.48) 2.40 (1.11， 5.18) 
1.00 1.00 
1.83 (0.自1，4.13) 0.60 (0.19， 1.88) 
4.76 (1.91， 11.9) 0.90 (0.20， 4.09) 
女性
160未満 0.89 (0.29， 2.73) 
160-199 1.00 
200-239 1.16 (0.55， 2.43) 
















る循環器疾息基礎調査受診者を 19年間追跡した(NIPPONDATA 80 )。受検時 30'"'-'74歳の者のう
ち脳卒中既往がなく，随時血糖値を測定した 9，074人(男 3，984人，女 5，090人)を解析対象と

















全死亡 1. 04 (1. 03-1. 05) 1. 04 (1. 03-1. 05) 
全脳卒中死亡 1.06 (1.03-1.08) 1.05 (1.03-1.08) 
脳梗塞死亡 1. 06 (1. 04-1. 09) 1. 07 (1. 04-1. 10) 
脳出血死亡 1. 06 (0. 99-1. 10) 1. 05 (0.99-1. 11) 
他脳卒中死亡 1. 00 (0.91-1. 11) 0.98 (0.87-1. 11) 
全死亡 1.04 (1.02-1.06) 1.04 (1.02-1.06) 
全脳卒中死亡 1. 06 (1. 02-1. 10) 1.04 (1.01-1.08) 
脳梗塞死亡 1.05 (0.99-1.12) 1. 03 (0.97-1. 10) 
脳出血死亡 1. 09 (1. 06-1. 14) 1. 08 (1. 04-1. 13) 



















Okamura T， Hayakawa T， Kadowaki T， etal. Resting heart rate and cause-specific death 


































Nakamura Y， Okamura T， Tamaki S et al. Egg Consumption， Serum Cholesterol， and 
Cause-Specific and AlI-Cause Mortality: NIPPON DATA80， 1980・94.American Journal 





































































Okamura T， Hayakawa T， Kadowaki T， etal. A combination of serum low albumin and 
above-average cholesterol level is associated with e玄.cesmortalitぁJClin Epidemiol 
















(Stratum mean， g/L) RR 95% C.I P吋 alues RR 95% CI P-values 
男性 47ー (48.1) 1.00 1.00 
44-46 (45.0) 2.37 1.13，4.97 。.02 4.09 0.92. 18.1 0.06 
-43 (41.8) 3.37 1.53， 7.42 <0.01 5.04 1.04，24.5 0.04 
2.6-g/liter (1 SD)の増加 0.68 0.53，0.87 <0.01 0.68 0.45.1.03 0.07 
女性 46ー (47.0) 1.00 1.00 
43-45(44.0) 1.54 0.81，2.91 0.41 1.63 0.52，5.16 0.40 
-42 (40.9) 1.97 0.97，4.02 0.06 1.87 0.43，8.55 0.48 










U eshima H， Choudh凹γSR，Okayama A， eta1. Cigarette smoking as a risk factor for 



































1箱以内/目 2箱以上/白非喫煙者禁煙者 1箱以内/日 2箱以上/目
1.14 1.55* 1 1.21 1.31 1.32 
1.49申 2.00申 1 1.03 1.43 2.35 
1.60 2.17* 1 1.31 1.42 3.91本
2.97* 3.26* 1 1.60 1.75 2.31 
0.42 0.68 1 1.23 
1.40 2.15* 1 0.89 

















経過した 1999年に同様の ADLの追跡調査を実施し、 1994年の ADL区分ごとにADLの推移状
況を検討するとともに、 ADL低下者数を算出できる簡易予測表を作成した。
【結果】自立から5年の聞に新たにADLが低下した者は、男性で8.1%、女性13.2%であり、本集








表 5年後におけるADL低下者散を予測するための簡易予測表， NIPPON DATA90 






w= :E(Kホ0.395+・・・+0 * 0.121) 


















1 * 0.308 
J事 0.258












































Nakamura Y， Ueshima H， Okamura T et al. Association between fish consumption and 
all-cause and cause-speci宣cmortality in Japan: NIPPON DATA80， 1980-99 American 

























and men a皿ong8，879 
Total Person-Years 




















Coronary Heart Disease Death， 
N 
/1000 person-years 0.9 0.7 0.8 0.8 1.6 
RR1 (95%Cl) 0.80 (0.31-2.06) 0.86 (0.48-1.54) 1.06 (0.65-1. 74) 1 1.48 (0.63-3.43) 
RR2 (95%Cl) 0.86 (0.33-2.23) 0.90 (0.50-1.61) 1.10 (0.67-1.80) 1 1.45 (0.62-3.37) 
RR3 (95%Cl) 0.91 (0.35-2.35) 0.91 (0.51-1.62) 1.07 (0.66-1. 76) 1 1.47 (0.63-3.39) 
τbtal person-years of follow-up， death case nu皿ber(N)， mortality per 1000 person-years (11000 person-years)， relative 
risks (RR) and 95% confidence intervals (95% Cl)訂eshown. RR1 (皿ode11):age and sex adjusted. RR2 (皿ode12):
adjusted by age， sex， smoking， alcohol drinking， hypertension， body mass inde玄 anddiabetes. RR3 (皿odel3): adjusted 








































T包.ble Relative risks of all-cause and cause-specific mortality according to fish consu皿ption
women.-----NIPPON DATA80: 1980-99一
2+/day 1/day 1/2 days 
9738 50488 50066 
138 584 496 
14.2 11.6 9.9 
0.98 (0.76・1.26) 1.01 (0.87・1.19) 0.96 (0.84・1.10)
1.00 (0.77・1.29) 1.03 (0.88・1.20) 0.98 (0.85・1.12)
0.99 (0.77・1.27) 1.03 (0.88-1.20) 0.98 (0.85・1.12)
26 101 80 
2.7 2 1.6 
1.21 (0.67-2.19) 1.17 (0.80-1.70) 1.07 (0.76-1.50) 
1.28 (0.71・2.32) 1.20 (0.82・1.75) 1.10 (0.78-1.54) 
1.26 (0.70・2.29) 1.20 (0.82・1.75) 1.09 (0.78-1.53) 
5 19 26 
0.5 0.4 0.5 
0.94 (0.21・4.20) 1.00 (0.39-2.57) 1.73 (0.83-3.61) 
0.93 (0.20-4.28) 0.99 (0.38-2.55) 1.74 (0.84-3.64) 
0.92 (0.20-4.23) 0.99 (0.38-2.56) 1.77 (0.84・3.69)
15 60 40 
1.5 1.2 0.8 
1.06 (0.48・2.34) 1.08 (0.67-1.79) 0.85 (0.54・1.34)
1.11 (0.50・2.47) 1.11 (0.67・1.85) 0.87 (0.55・1.37)















7 32 39 37 9 
研究成果の要約
NIPPON DATA80を用いた健康評価チャート作成:脳卒中および冠動脈疾患
Kasagi F.， Kodama K.， Hayakawa T， etal. Health assessment charts based on NIPPON 
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Miyamatsu N， Kadowaki T，Okamura T et al. Different Effects of Blood Pressure on 
Mortality from Stroke Subtypes Depending on BMI Levels: a 19・yearCohort Study in the 
Japanese General Population -NIPPON DATA80 -J of Human Hypertension 2005， 





















BMI RR 95覧CI p value RR 95九CI p value 
-21.2 1.09 (1.00-1.18) 0.06 0.96 (0.85-1.07) 0.42 
21.3-23.8 1.15 (1.06-1.26) <0.01 1.19 (1.06-1.33)く0.001
23.9- 1.20 (1.09-1.33)く0.001 1.21 (106-1.38) 0.01 
注)RRは収縮期血圧10mmHG上昇による相対危険度。
脳出血死亡
RR 95見CI p value 
1.38 (1.17-1.62) <0.001 
1.23 (1.03-1.47) 0.02 






Horibe H.， Kasagi F.， Kagaya M et al. A Nineteen-Year Cohort Study ofthe Relationship 
ofElectrocardiographic Findings to All Cause Mortality Among Subjects in官官National











た。 ST下降については、1.63(コー ド4-3)倍から、 2.59(コー ド4-1)倍、T異常について




(括弧内は95%信頼限界、***p<O.OOl * p<O.Ol * p<O.05 + p<O.10) 
ミネソタコード 男十女 男 女
T 5-1 2.33 (1.51-3.61) *榊 2.27 (1.24-4.16) * 2.53 (1.34-4.78) * 
T 5-2 1.82 (1.49-2.22) *紳 2.52 (1.86-3.42) ** 1.43 (1.09-1.87) * 
T 5-3 1.54 (1.24-1.91) *紳 1.62 (1.14-2.31) * 1.56 (1.18-2.05) * 
T 5-4 1.35 (0.96-1.88) + 1.45 (0.90-2.32) 1.26 (0.78-2.03) 
T 5-5 1.06 (0.84-1.34) 1.02 (0.68-1.52) 1.05 (0.79-1.41) 
?????
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Abstract 
BACKGROUND: Electrocardiogram (ECG) is one of the most popular tools for daily clinics 
and health checkup and has been used for the National Survey on Circulatory Disorders加
assess the health status in Japanese people. The significance to predict mortality from al 
causes among people with ECG abnormality is to be clarified using national samples. 
METHODS: ECG findings recorded among 9，629 subjects for National Survey on Circulatory 
Disorders 1980 in Japan， were classified using the Minnesota Codes (mc). Their relationships 
to al cause mortality over 19 years were examined using a Cox proportional hazard model 
adjusted for sex， age， systolic blood pressure， blood glucose， and smoking habits. 
RESULTS: Subjects with abnormal Q-QS findings showed significant high death hazard 
ratios (to 3.71(mc1-1) to 1.57 (mc1-3)) to the subjects who were free from any major ECG 
findings. Hazard ratios were 1.37 (mc2・1)to 4.16 (mc2・5)for axis deviation， and 1.34 
(mc3・1)to 1.35 (mc3・3)for left high R waves. Those were 1.63 (mc4・3)to 2.59 (mc4-1) for ST 
depression， and 1.54 (mc5・3)to 2.33 (mc5・1)for T abnormality. The lower the second number 
of the Minnesota Codes was， the higher hazard ratio was observed in the Q-QS， ST， T codes. 
The hazard ratios of junction-type ST depression (mc4・4)，and low T waves (mc5・4，5・5)were 
not significant. 
CONCLUSIONS: Electrocardiographic findings defined by the Minnesota Codes were useful 
to predict the risk for mortality from al causes even after adjusting for the other m吋orrisk 
factors， and the results supported a usefulness of the electrocardiogram for health check-ups. 




The major causes of death has been neoplasm， cerebrovascular disease， and ischemic 
heart disease in these years， Japan. The electrocadiographic examination is one of the most 
efficient and non-invasive methods used to check a condition of the heart. In order to 
decrease those deaths， Japanese government had worked hard to implement a series of 
multiphasic health check-ups throughout the country， including ECG examination (1). The 
relevant medical staffs and the participants must be interested in the implications of a 
specific ECG finding for the participant's prognosis. 
For an epidemiological purpose， the Minnesota Code sys旬mwas developed by Henry 
Blackburn and others in 1960 (2)， and revised by Ronald Prineas and others in 1982 (3). 
Recently the revised code system was used worldwide to confirm the objectivity of ECG 
findings. 
The Japanese Government performed a series of National Surveys on the Circulatory 
Disorders almost every ten years (1). A research group had been organized to follow-up those 
participants to clarify the relation of risk factors， such as obesity (4)， smoking (5)， serum uric 
acid (6)， total cholesterol (7)， blood pressure (8)， resting heart rate (9) and so forth (10)ー(11).These 
participants were from a national stratified random sample throughout the country， not 
merely nation-wide pooled samples by relevant researchers. It was an epoch making 
achievement to follow these nationally sampled participants and to evaluate their ECG 
findings objectively with the by Minnesota Code system. The attempt could be achieved by 
support of Ministry of Health and Welfare (presently new Ministry of Health， Labor， and 
Welfare) and extensive cooperation of nearly 300 local Health Centers along with 
collaborators listed in Appendix 1 and 11. Similar type national samples were available in the 
United States for National Health and Nutrition Surveys 1971-75， 1976-80， and 1988-94， and 
many valuable reports presenting year-by-year (12)べ1へbutnot yet for extensive ECG 
-13Sー
findings. 
The purpose of this study was to investigate the relationship of ECG findings coded by 
the Minnesota code system to deaths of al cause by following-up 19 years of national 
samples participated in the National Survey on Circulatory Disorders done in 1980. 
Materials and Methods 
The Japanese Ministry of Health and Welfare carried out the National Survey on 
Circulatory Disorders in order to clarify the recent status of Japanese people by examining 
al residents resided in the 300 stratified random sample areas selected throughout the 
country in 1980. A Working Committee charged local health centers on health check-up in 
the assigned areas under the guidance for the National Survey (the details described in an 
Official Report by the Ministry はけ.In 1980， 10，546 people participated in the Survey 
(Response rate was 79.1%)， and the Cohort Study Group on Activity in Daily Living and 
Prevention of Degradation in Quality of Life among the Elderly followed them up to 1999. 
The Cohort Study Group identified 9，629 (4，103 males and 5，535 females) alive or 
dead people with ECG record successfully by 15th September 1999. Among them， 118 were 
lost after the date of moving， but they were definitely alive til the time of moving out 
according to their official records，“residence registration record" kept in any one of local 
administrative offices throughout the country. The number of deaths was 1，327 (13.8%)， in
which 711 deaths were males (16.8%) and 616 deaths were females (11.4%). The detail cause 
of deaths among this cohort appeared in the previous papers倒的仰 anda series of annual 
research reports (11). The frequency distribution of deaths did not differ from the national 
figures in 1980・90.A Working Group of ECG Coding for the National Survey on Circulatory 
Disorders carefully coded their electrocardiograms twice by independent coders who belonged 
to the different university or institution in 1980 (Appendix 1). If there were any discrepancy 
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in their codes， the third we11-experienced coder (one of the authors， HH) made final decision 
strictly applying the original coding rule (Minnesota Codes 1982 (3). 
M可orECG findings were abnormal Q-QS (mc1-1 to 1・3)，axis deviation (mc2・1to 2・5)，
high R (mc3-1 to 3-4)， ST depression (mc4-1 to 4-4)， T abnormality (mc5・1to 5・5)，
atrio-ventricular conduction defect (mc6-1 to 6-8)， intra-ventricular conduction defect (mc7・1
to 7・8)，arrhythmia (mc8-1句 8・9-1)，and misce11aneous findings (mc9-1 to 9・3，9・5).The code 
5・5was one of additional Japanese finding for minor T abnormality (T amplitude less than 
one tenth but over one twentieth of the R amplitude)(18). The code 8-9-1 was assigned to 
ectopic beats less than 10 % of recorded beats defined for the Survey. A defined control group 
was free not only from the relevant code to be analyzed， but also free from any major ECG 
codes. An abnormal electrocardiogram (ECG) group consisted of subjects with any of major 
ECG codes， and it was used to analyze the over-a11 abnormal ECG findings. 
In order to apply a multivariate analysis， the Cox proportional hazard model (19)， the 
authors considered the major confounding factors， which were sex， age as of 1980， body mass 
index， and systolic blood pressure， total serum cholesterol， blood glucose， smoking and 
drinking habits. However， the hazard ratios of body mass index， drinking habits， and total 
serum cholesterol did not show statistical significance by a series of pretests and were 
excluded from further analyses. The number of cigarettes divided smoking habits into 4 
levels， such as 3 for over 40 cigarettes /daぁ2for 21 to 40， 1 for 1 to 20 cigarettes /daぁand0 
for non-smoker， the last ofwhich included e玄・smokers.
In order to clarify the effect of deaths close to the date of examination， the Cox death 
hazard ratios were calculated for deaths in 1980 to 1999， in1983 to 1999， and in1985 to 1999. 
A statistical package， Dr' SPSS 1 (which was a subset of the SPSS sets) was used for this 
analysis (20). The hazard ratios described in the result section were a1 statistica11y significant 
(p<0.05)， besides otherwise specified. 
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Results 
The number of subjects with ECG findings and deaths of al cause showed in Table 1， 
along with the death percentages in 19 years. Number of subjects in the reference group was 
5，535 and the deaths were 836 (15.1%) during the follow-up period. Number of subjects with 
any major ECG code was 4，103， and the number of deaths was 1，174 deaths (28.6%) 
The hazard ratios of 5 TIsk血ctorsa皿ongsubjects a10ng with四 :yone of major ECG codes 
(Table 2) 
With analysis using Cox proportional hazard model， the death hazard ratio of subjects 
with any one of major ECG findings were formulated in Table 2， adjusted for sex， age， 
systolic blood pressure， blood glucose， and smoking habits. 
The hazard ratio offemales to males was 0.65. By separate analysis by sex， the hazard 
ratio of subjects with abnormal ECG among males was 1.34， and tended to be higher than 
those (1.19) in females. The hazard ratio tended to be higher in females than those in males 
for smoking habits (1.29 vs 1.18). 
The effect byexc1usion ofthe deaths close to the date of examination (Table 3) 
The Cox hazard ratios of mortality from al causes were essentially similar for the 
subjects with abnormal ECG finding before (1.28) and after excluding the deaths within 5 
years after the examination (1.21). Those of sex， systolic blood pressure， blood glucose， or 
smoking did not change appreciably. 
Based on these results， the further analysis by Cox proportional hazard model was 
performed with al deaths throughout the follow-up period. 
The hazard ratio of subjects with組 yone of Q-QS， aKIs deviation， and high R codes (Table 4) 
1) Q-QS codes: The Cox death hazard ratios of subjects with each Minnesota code 
adjusted for age， systolic blood pressure， blood glucose， smoking habits， and sex if applicable， 
were shown in Table 4. The ratios for Q-QS code 1・1were significantly high in both sexes. 
The ratio for minor Q-QS code 1・3also showed a significant elevation. 
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2) A耳sdeviation codes: The hazard ratio for axis code 2・1(left axis deviation) was 1.37 for 
male and female combined. The ratio was not significant in males (1.19)， contrary to that in 
females (1.81). 
The ratios of subjects with axis code 2・3(minor right axis deviation) were significantly 
high among males and females combined and among males. The hazard ratio for axis code 
2-4 (e玄tremea玄isdeviation， 2.85) and 2・5(4.16) was significantly high among the sex 
combined and among males， and tended to be higher than those codes for 2・1，2・2，or 2・3.
3) High R codes: The hazard ratios for codes 3・1and 3-3 (left high R codes) were 
significantly high at the same levels. The hazard ratio for code 3-2 was significantly high 
only in males. The ratio for code 3-2 tended to be higher than those for code 3・1and code 3-3 
in males. 
The hazard ratio of sub.附tswith 姐~yone of ST depression and T abnorma1ity codes ('1油le4) 
1) ST depresBIon codes: Among the hazard ratios for code 4-1， 4・2，4・3，and 4-4 (ST 
depression)， those for code 4-1 and code 4・2were significantly high in the sex combined， in
males and in females. The hazard ratios of subjects with ST depression were ordered 
inversely by the second code numbers in the sex combined， inmales and in females. 
2) T abnorma1ity codes: Among the hazard ratios of subjects with T abnormality， that for 
code 5・1was the highest in females and in the sex combined. The ratio of code 5-2 was the 
highest in males. The hazard ratios for code 5-4 and for code 5・5were not statistically 
significant. 
The hazard ratio of subjects with 四~y one of a加・o-ventricu1.ar血 dven加icu1.arconducti・on
defect codes (Table 4) 
1) Atrio-ven加icu1.arcodes: Among the death hazard ratios of subjects with incomplete 
atrio-ventricular block， that of code 6・2was the highest in males and in females. The 
hazard ratio for code 6・5(short PQ intervaD was also significantly high in males or females. 
The ratio for code 6-3 (PQ prolongation) was significantly high only in males. 
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2)ぬntricu1arcodes: A皿ongthe death hazard ratios of subjects with intraventricular block 
code (code 7・1，7・2，7・3，7-4and 7・5)，those for code 7・1and 7・2were significantly high. 
Although the ratio for code 7-4 was also high but not significant in males and in the sexes 
combined. The hazard ratio of subjects with complete right bund.le branch block (code 7・2)
was significant only in females and in the sexes combined 
The bazard ratio of subjects witb any one of arrbytb.mia and DlIscel1aneous codes (Table 4) 
1) Ectopic beats: The death hazard ratio of subjects with frequent ectopic beats (code 8・1)
was over double but not significant in males and close to double in the sex combined. The 
hazard ratio with less frequent ectopic beats (code 8-9・1，An optional code for the National 
Survey) was also over double and significant in males. 
2) Atrial fibrillation or flu“er: Among the hazard ratios of subjects with arrhythmia， code 
8・3(atrial fibrillation or flutter) was the highest in females and in the sexes combined. The 
hazard ratios for code 8・7(sinustachycardia) and code 8・8were significantly high only in 
males， but not in females at al. 
3) Miscel1aneoU8 codes: The death hazard ratio of subjects with low voltage (code 9・1)was 
significantly high only in the sex combined. The hazard ratio of subjects with ST elevation 
(code 9・2)was significantly high in the sexes combined and in males， but not in females. 
The hazard ratio of subjects with counter clockwise rotation (code 9・4・1)was 
significantly high only in males， and that with clockwise rotation (code 9-4・2)was 
significantly high in each sex and in both sexes combined. 
The ratio with high T wave (code 9・5)was signi白cantlyhigh in males and in the sexes 
combined. 
The deatbs企'ombeart disease among tbe subjects witb ECG codes (Table 5) 
1) Abnormal ECG group: The propo此ionof heart disease death in the abnormal ECG group 
in females tended to be higher than that in males (21.9 vs 17.2 %). 
2) Byeacb ECG code groups 
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The proportions of death from heart diseases tended to be higher in males with Q-QS 
abnormality， atrio-ventricular conduction defect， and ventricular codes than in females. 
Although the number of cases was limited， itwas true of the deaths from ischemic heart 
disease. 
But the percentage proportions of death from heart diseases tended to be higher in 
females with the other ECG code groups， especially left high R， ST depression， T abnormality， 
ectopic beats， atrial fibrillation or flutter， low voltage， or even counter clock or clock-wise 
rotation codes. The death proportion of deaths from cerebral infarction tended to be high in 
females with atrial fibrillation or flutter， but not so high in males (25.9% vs 12.5 %). 
Discussion 
One of major contributions of this study comes from the extensive national samples 
residing in exactly 300 stratified randomly sampled areas which were sub-samples de白ned
by the Statistical Information Bureau， Ministry of Health and Welfare (Ministry of Health， 
Labor， and Welfare after reorganization in 2001) for several national surveys in 1962， 1972， 
1980， 1990， and 2000. The over-all response rate was over 79% in the relevant National 
Survey on Circulatory Disorders in 1980 (1)， but the response rates in municipal area were 
lower than those in rural areas. 
The high hazard ratio of the subjects with abnormal Q-QS findings showing the 
possible past history of myocardial infarction was observed even considering for sex， age， 
systolic blood pressure， blood glucose， and smoking habits. In the subjects with Q-S finding， 
proportion of death from heart disease were two third of al deaths and that was almost 
double to those in the reference subjects (Table 5). This result corresponds to the fact that a 
subject with history ofmyocardial infarction has the higher risk ofrecurrence. 
Although prevalence of the extreme axis deviation (code 2-4， n=5) or indeterminate axis 
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(code 2・5，n=6) were relatively rare、theobserved high hazard ratios of early death might 
come from any disposition of the heart or abnormal propagation of the excitation due to any 
serious heart disease. The genesis of indeterminate axis was suggested as a posterior， 
rightward and superior orientation of terminal QRS forces， which might result from number 
of causes， by a quantitative vectorcardiographic analysis by Goldberger AL (21) 
The high Cox hazard ratios of subjects with left high R (code 3・1or code 3・3)，due to 
hypertension， cardiomyopathぁvalvulardisease， orsports heart as well as merely thin chest， 
shows the significance of myocardial hypertrophy for prevention of early deaths. The Cox 
hazard ratio of subjects with right high R (code 3・2)was the higher than those of code 3・1
and code 3-3， though significance was lower maybe due to fewer cases with 3・2code. The 
highest but not significant hazard ratio was observed for subjects with bi-ventricular high R 
(code 3-4) which was added in the revised Minnesota Codes 1982 (3). 
The hazard ratio of subjects with ST depression was higher than that of those with T 
abnormality. Since ST depression code should be with T abnormality by definition in 
Minnesota codes2)， the hazard ratio of subjects with ST depression may show a combination 
effect of ST and T abnormalities. Besides coronary atherosclerosis， ST depression with T 
abnormality might be developed in hypertension. ST depression might be assumed as a 
sign of arterio-sclerosis and/or hypertensive stress leading to the relevant complication such 
as not only heart disease but also cerebrovascular disease， finally to death， asshown in Table 
5. 
One of striking facts was that the T abnormality was always more frequent in females 
than males in almost al of Japanese communities. However， the hazard ratios of subjects 
with T abnormality (code 5-1 to code 5・3)were high in males and in females. The hazard 
ratio of subjects with T abnormality code 5-4 was high but not significant in this analysis. 
The code 5・5，minimally low T， was added according to Japanese scientists to Minnesota 
codes (18). However， this study could not support the significance at the moment. 
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The hazard ratio of subjects with complete left bundle branch block was higher than 
that of complete right bundle branch block in males. However， the ratio of complete right 
bundle branch block iri female was significantly high and larger than that of complete left 
bundle branch block. 
It was reasonable that the hazard ratio of subjects with frequent ectopic beats was 
higher than that of less 仕equentectopic beats (code 8-9・1).The frequent ectopic beats might 
lead to atrial fibrillation in case of supraventricular beats， and ventricular fibrillation in case 
of ventricular beats. The hazard ratio of atrial fibrillation was comparable with major 
high-risk codes as Q-QS， ST depression， Tabnormalitぁandso on. 
Resting heart rate was an independent predictor of 16.5・yeardeath in this same 
Japanese cohort reported by Okamura T et al (10). The significant relation was observed only 
in males in this study， asshown in Table 4. The association of heart rate with coronary heart 
disease was reported in males and females， particularly striking in black women according 
Gillum RF et al without any specific explanation (16). 
The Cox hazard ratio of subjects with ST elevation code 9・2was significantly high in 
males and in the sex combined， but not in females as shown in Table 4. Recently Brugada 
syndrome which included a type of ST elevation has been presented as a new insight (22)， and 
so further analysis of subjects with code 9・2should be done for their prognoses in detail. 
It is noteworthy that the hazard ratio of subjects with clockwise rotation code 9・4・2was 
significantly high and close to that of low voltage， atrial conduction defects， orhigh T wave. 
The observed significantly high hazard ratio for code 9-4・2was a surprise， for the authors did 
not expect any prognostic significance in this code beforehand. The mechanism or the reason 
should be clarified by a further analysis as far as possible. 
According to the definition of Cox proportional hazard model (20)， the calculated hazard 
ratios would go up or down by those confounding factors， such as sex， age， systolic blood 
pressure， blood glucose， smoking habits， and the other factors. Naturally the hazard ratio to 
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early deaths should be evaluated by considering al of those risk factors included in this 
analysis. The one practical way to apply these results was to evaluate over-all death risk 
done directly by a computer and one of the other ways would be with using multidimensional 
table including typicallevels of these risk factors， which will appear in a later paper. 
N aturally the sex difference of the results comes from the biological difference as well 
as their sociallife difIerence， such as social stress， eating habits， education and so on. 
The effect of the removal of deaths within 5 year after the examination on the hazard 
ratios was examined. Though the other confounding factors， such as age， systolic blood 
pressure， blood glucose， and smoking habits， showed a trivial or no significant effect， any of 
major ECG findings might contribute more in some cases of deaths in the early phase of 
observed period. 
The cause of deaths among the subjects with any ECG code might be interesting and 
was demonstrated as the percentage proportion in Table 5. The highest death hazard ratios 
of heart diseases were observed in the subjects with Q-QS findings， and then with T 
abnormality and also with ST depression. It was impressive that the hazard ratios of 
subjects with ST elevation were comparable with those of ST depression code 4-4， considering 
recent reports of Burgada syndrome (22). It was worth note that he death proportions from 
the other cause of deaths among the subjects with low voltage were relatively higher， though 
the hazard ratios were significant only in the目exescombined. The authors are going to 
analyze and to discuss the relationship in details and will publish the results before long. 
This study demonstrated a series of striking results using national samples to give 
clear data the relationship of ECG findings objectively diagnosed to deaths from al causes. 
These data would be the base to prevent early deaths by intervening as a national project， 
such as the Health Japan 21 or Healthy people 2010 in the USA. Although the authors could 
not discuss much about the subjects group of small size， there would be a starting point for 
further studies. 
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The morbidity hazard ratio of specific disease， such as cerebral stroke or myocardial 
infarction， would be much more interesting along with mortalitぁhowever，it was very hard 
to get such morbidity data of the subjects throughout country at the moment. 
In this analysis， each specific ECG finding evaluated by Co玄 proportionalhazard for 
deaths of al cause， and any combination of ECG findings would show a much higher 
significant hazard. Some of the further analysis on combination of ECG findings will come in 
our later papers. 
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Appendix 1 NIPPON DATA80 Research Group. In alphabetical order by the family name 
of principal investigators， but not by the associates) 
NIPPON DATA80: Abbreviation of“National Integrate Pr吋ectsfor Prospective Observation 
of Non-communicable Diseases And its Trend in the Aged， based on the data of the National 





1. Chairperson: Hirotsugu Ueshima (Department of Health Science， Shiga University of 
Medical Science， Otsu， Shiga) 
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Shibata (Clinical Nutrition， Kagawa Nutrition University， Saitama)， Shigemichi Tanaka 
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Appendix II (List of principal collaborators and his associates in the Working Group for 
ECG coding in the National Survey on Circulatory Disorders， 1980 in alphabetical order by 
the family name of principal collaborators with their institution in 1980) 
1. Moderaω'r: Hiroshi Horibe (National Cardiovascular Center in 1980) 
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Sh祖国ne)
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T able 1. Number of subjects and deaths (in parenthesis) among them with electrocardiographic findings by Minnesota code， 19-year follow up， 
1980-1999， NIPPON DATA 80 (the death percentages in boldface italic type) 
ECG sub-code 
-2 -3 Total -9 -8 ー7-6 
? ?
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61 ( 49) 
80.3 
25 ( 22) 
88.0 
3 ( 2) 
66.7 
3 R wave 
4 ST depression 
5 T abnormality 
?
?。?
20 ( 13) 
65.0 





120 ( 33) 
27.5 
97 ( 41) 
42.3 
7 Ventricular conduction 
8 Arrhythmia 
9 Miscellaneous 
8-9-1 Premature beatsく10%:239(104) 43.5 % See text for code 5-5 
9-4-1 Counter clockwise rotation: 3954(709) 17.9 %， 9-4-2 Clockwise rotation: 693(218) 312 % 
The control group without major ECG codes: 5，535 (836) 15.1% 
Cox hazard ratios of m司orrisk factors to al cause mo代alityamong the subjects in the 19 years of 
follow-up period， 1980 to 1999， NIPPON DAT A 80. 
Table 2 
Females 
Sex (Males vs Females) 
Years of age 
Systolic BP (mmトIg)
Blood glucose (mg/ dl) 
Smoking habits (0-3)+ 
Abnormal ECG (0，1) ++ 
1.12 (1.12-1.13) ** 
1.004 (1.001-1.007)本
1.003 (1.002-1.005) ** 
1.29 (1.08-1.54) * 
1.19 (1.04-1.36) * 
Males 
1.11 (1.11-1.12)ヰキキ




Males and Females 
0.65 (0.52-0.74) ** 
1.12 (1.11-1.12) ** 
1.004 (1.002-1.006) ** 
1.003 (1.002ー1.004)*林
1.22 (1.14-1.318) ** 
1.28 (1.17-1.408)本**
Risk factors included 
*林 pく0.001 林 pく0.01 * pく0.05
+ See text This was a multivariate analysis by Cox prooportional hazard model， done by sexs. 
++ Number (deaths) in Abnormal ECG group with any m司orECG code: 4，103 (1，174): 28.6% died. 





Table 3 Cox hazard ratio of major risk factors to al cause mortality before and after exclusion of the deaths 
within 3 and 5 years just after the examination in 1980， NIPPON DA T A 80. 
Sex (Males vs Females) 
Years of age 
Systolic BP (mmHg) 
Blood glucose (mg/ dl) 
Smoking habits (0-3)+ 
Abnormal ECG (0，1)++ 
ホ**pく0.001
+ See text 
* pく0.01






1.276 (1.165-1.398) ** 
*pく0.05
1983 to 1999 
0.648 (0.583-0.721) *本




1.245 (1.113-1.368) ** 
1985 to 1999 
0.631 (0.564-0.706) ** 
1.117 (1.111-1.122)林*
1.004 (1.002-1.007) ** 
1.003 (1.002-1.004) ** 
1.217 (1.127-1.315) * 
1.210 (1.096-1.335) * 
++ Abnormal ECG: Any major electrocardiographic finding by Minnesota Code: O=no， l=yes 
Table 4 Cox hazard ratios of the subjects with m司jorelectrocardiographic findings for al cause 











4.46 (1.41-14.05) * 
1.24 (0.51-2.99) 
1.54 (1.01-2.35) * 




1.45 (1.08-1.94) * 
2.46 (1.56-3.86) ** 
1.91 (1.39-2.64) ** 
1.72 (1.10-2.67) * 
1.00 (0.73ー1.37)
2.53 (1.34-4.78) * 
1.43 (1.09-1.87) * 





















1.36 (1.07-1.72) * 
1.1 (0.62-1.99) 
3.71 (1.78-7.71) ** 
2.22 (1.27-3.86) * 
1.59 (1.08-2.34) * 
1.19 (0.86ー1.66)
1.22 (0.17-8.68) 
1.83 (1.12-2.98) * 
3.36 (1.24-9.09) * 
4.56 (1.45-14.4) * 
1.33 (1.08-1.56) * 
3.39 (1.08-10.6) * 
1.30 (1.03-1.55) * 




1.35 (0.97-1.87) + 
2.27 (1.24-4.16) * 
2.52 (1.86-3.42) ** 





1.38 (1.02-1.87) * 
1.33 (0.33-5.36) 
3.71 (1.38-9.97) * 
3.06 (1.50-6.24) * 
1.21 (0.87-1.68) 
1.37 (0.97-1.92) + 
3.23 (0.80-13.13) 
1.16 (0.78-1.71) 
2.41 (1.67-2.49) ** 
2.41 (0.59-9.80) 
1.94 (1.16-3.22) * 
0.92 (0.13-6.57) 
2.73 (1.51-4.93) ** 
1.48 (1.06-2.07) * 
2.07 (1.58-2.72) ** 
1. 70 (0.93-3.11) + 
1.32 (1.02-1.71) * 
1.89 (0.78-4.59) 
1.36 (0.77-2.42) 
1.18 (1.01-1.39) * 
1.55 (1.26-1.90) ** 
1.29 81.04-1.60) * 
Males Males and Females 
3.71 (1.78-7.70 ** 
1.75 (1.10-2.78) * 
1.57 (1.18-2.09) * 
1.37 (1.07-1.76) * 
0.69 (0.10-4.92) 
1.80 (1.21-2.69) *本
2.85 (1.06-7.67) * 
4.16 (1.325-13.05) * 
1.34 (1.16-1.54) ** 
1.91 (0.95-3.84) 
1.35 (1.12-1.62) * 
3.56 (0.50-25.38) 













2.21 (1.05-4.66) * 












1.47 (1.07-2.03) * 








































































** pく0.001 * pく0.01 * pく0.05 + pく0.1
AV: Atrioventricular V: Ventricular AR: Arrhythmia; M: Miscellaneous codes 
Adjusted for age， systolic pressure， blood glucose， smoking habits， and sex if applicable. 
95 % confidence interval of the ratio in parenthesis 
?????
Table 5. Death proportions among subjects with selected ECG codes by selected disease categories， 
1980-1999， NIPPON DATA80. 
































































































































































Q-QS abnormality (mc1-1 to 1-3) 31 
Aaxis deviation (mc2-1 to 2-5) 30 
L High R (mc3-1，3-3) 148 
ST depression (mc4-1 to 4-4) 128 
T abnormality (mc5-1 to 5-5) 207 
Atrioventricular codes (mc6-1 to 6-5) 20 
Ventricular codes (mc7-1 to 7-5) 74 
Ectopic beats (mc8-1 ，8-9-1 ) 58 
Atrial fibrilation (mc8-3) 27 
Low voltage (mc9-1) 30 
ST elevation (mc9-2) 4 
Counter clock rotation (mc9-4-1) 361 
Clock rotation (mc9-4-2) 86 














































Minnesota codes (mc) in parencesis 
Cereb 0: Cerebrovascular diseases: C Inf: Cerebral infarction is a part of cereb 0: 
Heart 0: Cardiovascular diseases: I.H.D.: Iscemic heart diseases is a part of Heart disease 
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